AFAL-TR-68-51
ABSTP.ACT A heated platinum wire was used in a sealed CO2-N 2-He laser system, resulting in increases in output power that were dependent on the initial fill pressure of CO 2 . The system waz also filled with a CO2-He mixture and made to lase. Heating of the platinum wire caused a decrease in output power. It was tentatively concluded that the platinum catalyzes the reaction CO + 0 --CO 2 , permitting a higher concentration of CO 2 in a sealed system than is otherwise possible.
iii AFAL-TR-68-51 as an Intermediate gas in populating the upper laser level of C02. However, in spite of such possible benefit, it would appear that the most desirable population specie balance in a sealed system would be as close as possible to the optimal for a flowing system where such specie population balance may, to a higher degree, be arbitrarily determined by the experimenter. The platinum, as may be seen from. Figure 1 , was located external to the plasma and was not used as part of the electrodes. This was done to isolate the action of the heated platinum, since even when using "cold" cathodes, the surface tumperature of the cathode may be elevted due to ion bombardmeDt. W. J.
Witteman (References 6, 7, and 3) has used platinum as electrodes to avoid reaction with the gas componeuts and has achieved fairly high power output (20 watts) in a sealed CO 2 -N 2 -H 2 system. percentage is brought nearer the optimal. In the second case, the CO generated by the discharge is apparently functioning as the pump gas. Note in Figure 3 that the output of the laser was zero upon initial turn-on, and remained so until sufficient CO had been generated to create a population inversion in the CO2.
Thus, activating the catalyst in this system caused a -)wer reduction as the percentage of one of the essential ingredients (CO) in the energy scheme was reduced.
To further verify this hypothesis, the visible Angstrom bands of CO at 484 m/.(0-1) and at 520 m/L (0-2) (Reference 3) were monitored with a monochromator, photomultiplier, and phase-lock amplifier combination. The results in Figure 4 show an evident decrease in intensity of the CO lines each time the platinum wire was heated, indicating a decrease in the CO concentration in agreement with the above hypothesis. The power supply used was unregulated and there was a slight increase in current through the tube when the platinum was heated. In Figure 4d , however, the current was manually held constant. An ,~>Nz 
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